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(54) BSW®***] El^ttllUfc^^/^ROBi^l^^iWnSfUfflUfc^Wt^RclEWBSfl^fe 



(57) 

[ Hill ] *>W«f x*«£^1I^t$ix*«tt? 

NH 2 -R,-C0OH (1) 
->T. HR^(2) 

NH 2 -R, -CONH-R 2 -C0-NH-CH(CH 2 -SH)-C0-NH-R3-COOH (2) 
NH 2 -Y (3) 

(3) T'^Sfl S fflSfldl#Ki»8 -SfcHRS (2) X'ifiZ 
ctO, HR^(4) 

NH 2 -R,-C0-NH-R 2 -C0-NH-Y (4) 



31 < AfcfiMtU A>ONH 2 -R,-CONH-R 2 -CO-NH-CH(CH 2 -S 
H)-C0-NH-R 3 -C00H^lj±($r^tttC U#l>7 5 /BffiB 
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NH 2 -Rj -C0NH-R 2 -CO-NH-CH { CH 2 -SH) -i 
TwZ tlh 7,^7 1 Y V /Vm&H+h 9 ft* 

BM . R3 tt«Wt«i£fC!j| < ft C»l L . #>oNH 2 -R, -C 
ONH-R 2 -CONH-CH (CH 2 -SH) -CO-NH-R3 -COOHOfS^ £ K 

tttctwsrsyisffi^j. Y«ffis<oH^bffl*. (-)- 
im^2] nmmK nh 2 -r,-conh-r 2 -co 

-NH-CH(CH 2 -SH)-C0-NH-CH(CH 3 )-C0-fNH-CH(CH 2 -C00H)-C 
0]n-OH(-)-(+)NH 2 -Y (5^ R, J:Wl 2 ttffiRtf>7 5 

smsm. n«sg^jc, (->-(+)ii-f5r>«*TiWBS 

[ If** 3 3 R 2 #*, ^'J/lly y?* & . M$3 1 * 

IW««4 3 R, jW8WC*4i1l$Jl 1 K3W^1Yl 

[»#*5] HR*<1> 
NH 2 -R,-C0OH (1) 

T^ztii 9 y^nm^immzm^thmx-h 

NH 2 -Rj -CONH-R 2 -CO-NH-CH(CH 2 -SH)-CO-NH-R 3 -C00H (2) 

■c*s<is^7 1 h V)vm*%-$h 9 ywswm 

NH 2 -Y (3) 

(3) « ffl€-ftffl*{w®3|f $ -tWr-SW (2) T'^£ 

ctO, H&5$(4) 

NH 2 -R, -C0-NH-R 2 -CO-NH-Y (4) 

3$< ftfc^U rt>ONH 2 -R,-C0NH-R 2 -C0-NH-CH(CH 2 -S 
H)-C0-NH-»3-C00HO^LSiSHtttC U#*75 /BE 

[ff*3l6 3 -«(2)co^y^'^®*\ NH 2 -R!-C0NH 
-R 2 -CO-NH-CH ( CH 2 -SH) -CO-NH-CH ( CH 3 ) -CO- (NH-CH { CH 2 -C 
00H)-CO)n-OH (sW. R 2 fc.fc WiffiBOTSyKE 

I if 7 j (2) yj <?®+<or 2 y / 
'J y y -ca* . IS^if 5 ifcti 6 teiB^Mty y^? 

*&»*S5H7«nffi*> 1 MzWSkrmfeitfy 



ISBSJS'l 3 HRsC (6) 
l-NH-R 3 -C00H(-)-(+)NH 2 -Y (6) 
CH^9 3 HRS(l) 

NH 2 -R,-C00H (1) 

T^S<i4^yv^**iI^bS«t:6^L N yy^°7 
nrisj zimtzxmx'h^x . -aw® 

NH 2 -Ri -C0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -C00H (2) 

x-*$fLS^7t h vivmm-t&ty^t'&ifm. 

NH 2 -Y (3) 

isXTJy%m<oz/U7t Ky/ua^yry-fbLyry 

NH 2 -R,-CO-NH-R 2 -CO-NH-Y (4) 

-t-jj^ftS H£fc? y y y^flTM 

fcfBKt&tfffit.hfisW, Rj «k tfMittSor 5 y 
MS9L Rjtt+ttf+iS-caKfttHiWL. *>oNH 2 -R,-C 
0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -OM(7MMA £H 

ummi 03 m&mfctz&mtiKtfbmnit 
&umtf* 4 y? y'x * hssst «t s tox-hz . n$ 

[»«fi 1 3 yxf 4 ys»ox^7h h oMtn^ 

[19^12 3 HR«(1) 
NH 2 -Ri-C00H (1) 

NH 2 -R, -C0NH-R 2 -CO-NH-CH (CH 2 -SCN) -C0-NH-R 3 -C00H 
NH 2 -Y . (3) 

x^ztim%i\zmiz&mti%iJ i t>m®%zit2> 

NH 2 -R 1 -CO-NH-R 2 -CO-NH-Y (4) 
X'^ilhm%\ ] C9y^9%^-th9y)^%TVA 

Zimt s*ffi(JJE*+. Ri ianit uffKor 5 y 

0NH-R 2 -CO-NH-CH (CH 2 -SH)-C0-NH-R 3 -C00H<7)^^Srig 

mz imrs. mum. mm.<?m%ft£®.* m 

Clf^ift 1 3 3 ^kS«HB?MkL^*^ia*$-y: 

^ yy y'x -y «t s hnxhi . im 
in 2im<v9yrt9®7\s4 zimtrnm. 
ummi 4 3 -jK^(2)coyy^-y«^'. nh 2 -r,- 
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C0NH-R 2 -C0-NH-CH (CH 2 -SH) -CO-NH-CH (CH3) -CO- (NH-CH (C 
H 2 -CO0H)-C0)n-0H (sfrK R, fc J;V'R 2 (iffiSOT 5 

NH 2 -R, -CONH-R 2 -CO-NH-CH (CH 2 -SH) -CO- 

W6Ltz?vW&TV4 (±IE5W> R,fcJ:T/R 2 tiff 

s#>t s y ke^ij . R3 {i4>tt#j£T ^ < ft mm L . 

ONH 2 -R, -CONH-R 2 -CO-NH-CH (CH 2 -SH) -CO-NH-R 3 -COOHW 

[fS#fll6] -HR*<4) 
NH 2 -R, -CO-NH-R 2 -CO-NH-Y (4) 

uje*+. RifcctyR.tifis^rsyeie^i. met 

[00 0 1] 

[0002] 

tlX^tl. 

[0003] wm<?m&tlzli. 9 wc?*fc«MW& 
ray MaMRaK&tt* ttffl it , ^»ttfi* t ^ 

tixtsb. z<7)%.iB£mmt&z b£±<o, i/XT^y 
W£<nmm*1t IX f *<oB5&fk*fr ozb tfx 

& £ t A^ias-fbgPfi^^T^-f. $ *>izim<owffi 
x'®Mitzti&^mmmmx'Z%^m<Dm®vh -> 



Mr*-** ii#jI9*»4>i icov^ 

fr\-mz%mr>?y*9'g.TV4 &fmttu&. 
Ht**i 5] -hr*(6) 

H-R 3 -C00H(-)-(+)NH 2 -Y (6) 

[0 0 04] £<lfetf)|ajH*)KH-r43t«>K, ^y-/ 

5&ft1-&£JiS#ll?6£ fl ( 1»mo-4579&t&#* 

t^U-Ctt-frtS^BbWWISil-CO* (#1*31304702 

■CRoiafctf LT*£l=nM> £ t (c J: 0 , 35ttco»Ii2tt 

t-f 5 H5£*LB*£ttl!"CS 6 =5: t* <0f U htifz . 
[0005] LA'L^'b, yTyy^f'f^Mft' 
UfcT5HtS-^B*RJC*4, R/t^(a) NH 2 -R-C0-NH-CH 
(CH 2 -SCN)-C0-X + NH 2 -B NH 2 -R-C0-NH-B (jW. R 

(iffs^r $ y imm<m$k , x a s o h t l < aes 
2 -B(iffigtfo-ar $ yfci&tz&t. ) x-mtii. 

I 0 0 0 6 ] Zcr>T 5 KSteJBjSRfRi. RJC^(b) NH. 
2 -R-C0-NH-CH(CH 2 -SCN)-C0-X + H 2 0- NH 2 -R-C0OH + Z 

<5$<k RttttK^rsyifflBiojSMH, xa % oHt 
l < (iff «cor s y ©ssi L < (ifisor s y ssa 
z\i.x<m-A sy^-TVuy-^^^^'j 

/HSW**#t. ) T*Sft4^r^H«WBiRJ6 (G. 
R.Jacobson, M. H.Schaffer, G.R.Stark, T.C.Vanaman, 
J. Biological Chemistry, 248, 6583-6591 ( 1973) # 
WC) . aiXSJiB^:(c) NH 2 -R-C0-NH-CH(CH 2 -SCN)-C0-X 
- NH 2 -R-CO-NH-C(CH 2 )-CO-X RtiffS^TSy 

tKiittsorsyiffiHiwjiai^a-r. 
Sf-^-^rysjWBat-f&v iS-BMiRj&ci/ry^. 

r-f >-SI** ? T t HD75-yt(HIW SRie (Y.Dega 
ni. A.Patchornik, Biochemistry, 13, 1-11(1974)# 

Aza^xmA^i-^zk wtm& tixm'^tix^ 
[0007] iolMWitifiiw-ifcAfc:, yry->x 

bi-ifww nz-mr i y£-$-tm%<m.ftb r 
K^-tr. @£fl:^>'^«^«!*«i:<«ji-r soffit, 

PBfcS*VO»* (^I i F^3047020^f8#B?.) . 

[0008] icoio^iiifcyy^-^rf- 
m*<?>i'Z.7-<ymm£i'7siti. *mt»>ti- 



1(4) 003-344396 (P2003-5<96 



[0009] 

[jMB^waLJ: o t-tmm] Will 
mmzwfofflmztixmG tx^b 9 wm&wk 

mwixmmzta&tbimizis^x. Mtixot 

■fb9>;*7mzx)i'ytvv/umtttb : sXT<iy 

fcHfrtiiR*^ yTsimmiz£<omix)i7 1 h 

[1] HR«"(6) 
NH 2 -Ri -C0NH-R 2 -CO-NH-CH { CH 2 -SH) -I 

Kffifl. W4+tt«SfiT8K*fc«U, **oNH 2 -R,-c 
0NH-R 2 -CO-NH-CH (CH2-SH) -CO-NH-R 3 -mOH<7)^3IA£® 

ttfc u#6 r s yaffil Yjiffis<oaeftffl«t, (-)- 
(+) m *yi&£?«m6£ lt v^«m«:*-rj . 

[0012] ( 2 ) HRjC(6) C0fflfls*«. NH 2 -R, -CONH-R 
2 -CO-NH-CH (CH 2 -SH) -C0-NH-CH(CH 3 )-C0- (NH-CH(CH 2 -C00 
H)-C0)n-0H(-)-(+)NH 2 -Y (^tf. R, i VR 2 {SfiKO 

[0013] (3) R 2 a>\ x>)9 f Vi'yx°i>b. 
tzM2)izmm<r)®feimw. 

[0014] (4] M^T'fcMl 3 ]<0Vvf 

[00 1 5] (5] 
NH 2 -R,-C03H (1) 

NH 2 -R[ -C0NH-R 2 -C0-NH-CH (CH 2 -SH)-C0-NH-R 3 -C00H (2) 

x-^tLb^yt \<<))imzG-tb9y^7mzim 

NHj-Y (3) 
(3)f^^ix|.|l^Lffl*t©*$^-^(2)-C'*$ 

ZisTstt.ti'TSi'AT'f ym&iz&mz-tbztiz 



-S i k *^ , SMMfll U»:^yA7SJ^S^ 
X9y>V%7\sA*\%h1im$£V9yn?%j?m!\ 

mwztixMfeitix^b9y^9n7\s4 <r>mzn 

Mb-tb. 
[00 10] 

[Mtefltfr*- 4fc*>*>*«H *»WHWi. ?>-^ 
HJUfcLJ: 3 k^S^ v^«t:^7h H 'J;l/S£* 
X;k7 1 H 'J ^tv <fct6 ZtlzXL 9 y*9 

%z®mfflix9immzm%.imMzmiiZitbzt 

#T'# 5 C 1 £ atfl l . *»UI£ •£& fc . 
[0011] "f&*>^ W^^^iOTOkfeOT' 

#>■&« 

l-NH-Rg -COOH (-)—(+) NH 2 -Y (6) 
NH 2 -R,-C0-NH-R 2 -CO-NH-Y (4) 

?$< mt^lL . *»ONH 2 -R, -CONH-R 2 -CO-NH-CH(CH 2 -S 
H)-C0-NH-R 3 -C00HO^«££I?ttfc Uf b7 5 7^12 

[00 16] (6] <r>9yW&t>K NH 2 -R,- 

CONH-R2 -CO-NH-CH ( CH 2 -SH) -CO-NH-CH ( CH 3 )-C0- [NH-CH (C 
H 2 -C00H)-C0]n-0H (5^ Ri <t t/R 2 JiffiS^T 5 y B? 

[00 17] (7] -m.(2)<7)9y>*?K*Witf# 

[0018] (8) -««(2)O^W«^©+<0Ri*«» 

( 5]*>4> [ 7)<0^-f*l*»tlE««0ffl«fli^ ^! . 

[00 19] (9] HRsS(l) 
NH 2 -R,-C00H (1) 

x-^tib9y^9%i mmmmz n?g l . 

NH 2 -R, -CONH-R2 -CO-NH-CH ( CH 2 -SH)-C0-NH-R 3 -C00H (2) 

x^tibx)V7tYV)vmtt?b9ywg*im 

NH 2 -Y (3) 
aHR(c«MTS-li^:HR3!C(2) T *$*L4 ^ 
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NH 2 -R, -C0-NH-R 2 -CO-NH-Y (4) 

mmL fctt<t»tttfiffT9Kaw«u mh 2 -r,-c 

0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -C00HO^B££ 1$ 

[00203(10] MtfflKKK?iHfcL&*^[®« 

(9)IES<0? W??fT7W SrfHB-f&flffi. 
[0021] di] yxf-f y^a^^^t K'J;P 
ao^ry-ftstT^^ry-ftSBg*. -r y^'i-/ by 

[00 223 (1 2) HR«(1) 
NHj-Rj-COOH (1) 

NH 2 -R, -C0NH-R 2 -CONH-CH (CH 2 -SCN) -CO-NH-R3 -C00H 

X'^ztiii/7smz^th?y;vmimi. zti 

(15) HRsC(6) 

NH 2 -R, -C0NH-R 2 -CO-NH-CH (CH 2 -SH) ^CO- 
T'*Stl4x;P7 h F 'J 4 * 

|JR* t fc ? W 97 M (±Ifi^+ , Rifc t tl^R 2 (iff 

ONH 2 -R, -C0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -C00H$9 

sgm&mmz u#47 5 / khjij, mm^mmt 

at), fcJrtf 

[00 263(1 6) HR*(4) 
NH 2 -R, -C0-NH-R 2 -CO-NH-Y (4) 

4. 

(0027) 

[ mommmm 3 1 . *»»o:frffitc j 4 * 

Hjeft-C**. H^b§-tir4^^\-j?®(iH^sn-r, 

#4. mm. wmm&tz&xwm&mmftmt 

4-1 4 U HSfcLfc^^lTOWISflWf 

MmmwzitZitxtmmRKzmm tmmm 

4. ffiSw^w^^^TOtStirTror^S 



fc-**<3) 

NH 2 -Y (3) 

Tw$ *i4 S£ft2£ fcl^Hfc Lfctf 4>«*H£S #4 

ItCi 0,-^(4) 

NH 2 -R r C0-NH-R 2 -CO-NH-Y (4) 

X^)XhWmWV'V%.tt'$-h9VWW7V<\ 

ZimtZUmilMtt*. R, fc J:t>'R 2 tiffiS^T $ </ 

KE?!L R3tt*ttftj£t5S<ftfc:fifSU, 0>oNH 2 -R,-C 

0NH-R 2 -C0-NH-CH(CH 2 -SH)-C0-NH-R 3 -C00H^l^f2rK 

ttt IM 4 7 5 /Bffi?iJ, Yliffig<OHJ£4fcS«£3i 

[00233(1 3) HJEftSKtSEyiJftL^fe®* 
3 ^>?yx «y i 4 t> WT&4 . 

(i 2)%m<r>?>iw&7\s4*vmth-ftm. 

[0 0 24 3 (1 4) -«&H2)0ifyWSttf* NH 2 -R 
i -C0NH-R 2 -CO-NH-CH ( CH 2 -SH) -CO-NH-CH (CH3) -CO- (NH-CH 
(CH 2 -C00H)-C0)n-0H (jfrfr, RitJJtfltittffStoTS ^ 
I8S?"J, nttg«g*£Si-r) T*S<i4^;P7tHU^ 
**#f**>v<?ire**. (9)^(1 l)W>tn 

[00251 

NH-R 3 -C00H(-)-(+)NH 2 -Y (6) 

[00281 *fct>t . «J«/TOftia«ct|g^ 

WtfJ 1 1 tWfflcb vh\ J: 

fc J:t#WrifcM: J: &*v«WflEfWIWRc J:4*££i . 

v>4. 

[00293 **BB^j«tt4KSfe 0 . &Wc-&5t 

(1) nh 2 -r, -cooht-^ ztihfyw &<m%ft.<ntz#> 

fc, — flfc$(2) NH 2 -R!-C0-NH-R 2 -C0-NH-CH(CH 2 -SH)-C0- 
NH-R 3 -C00HT^$il4 * yt? M£ft«T 4 #50** 
4. ;ftfe<?>HRsittk R i t$.J:tfMiff*OT5>'i8E 
?'J. Rati, *ttftifiT3fi<ft{=?MIL. B.ONH 2 -R,-C0- 
NH-R 2 -CO-NH-CH (CH 2 -SH)-CO-NH-R 3 -m0Hc^C££SH4 

HRS ( 1) X'^fs $ ix4 ffljgfc L «t 3 1 ? 4 ^ ^ V « t 
lift t ^ralcT) U yi]-^7* Yttth. R 2 {ittST* 0 

y-Gly-Gly-Gly»*ffl^4i h^'T'^ 4 . JJEHRaSd) 

H 2 -R 2 -C0-NH-CH(CH 2 -SH)-C0-NH-R 3 -C00H R 2 fcJ: 
t/R3«±IE«OSi*Sr*-t4. ) t^StLt^rf-FffiyiJ 

(2) NH 2 -R, -CO-NH-R 2 -CO-NH-CH(CH 2 -SH)-CO-NH-R 3 -COOH 
T'^SfL4M^^W^M?r3-K'ri>5tg^$-^i! 
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(4, M. Iwakura et al.. J. Biochem. 111:37-45(1992) 

#H3) znm-th z t iz x o , mm-tz z t ttx-* t . 
w ikmm^Mz iot t imti z t vx-z a . 

[0030] ±KHRS(2)feJ:tf (5)fcfctt&R3i: LT 

mx-bh. 9y^7%mm&a. mm&7*j®.<?) 
wmtmzuffitz. mm. vy-y^r/^-yKt- 

®mmtm<07w ! ?*ym>?'Ji>9 5 ^sa^ 

(2) <7)M<O^H££ 4 5 coffl<7)miZ%& 
yi-tU££\\ 

[003 1 ] i%«ffl<»o*>1&m:WMk 1X7 

€>5r^«\ ^/yAr-'l ycr>ft.cr>7$.smZ77=.y 
ztizktzx*). is7 sisZTjym&z fitters. 

X'7X^y^ym<7>*)VX* isMtkiflk i KttT** I. *» 
[0032] ZCD£ol,zlXftt>tlte±ii-MjK(2)(7) 
V^flSHRsitG) r NH 2 -Yj t'^^ilSTObffl^tt 

■cuu -«r$ y*fr*t*3p»tffl*-cjMiHrm! '*> 
*tf&x'hh. -M7zsmttt$>-fim<7)®ftbtx 

(i, 7;7-^D7r^y , AF 

-7$.Sh3^-)l (TOSOHT'M^) , EAH-- fe 7 7 o— X 
4BS^yy>-t7rn-X4B (77HA7r^ 
V^TTliBB) - 77 A ¥)Vm v FTK 

56) . ^5x2 ONH {K-v ytf-iyj\4 ATJRJE) 

4. 

[00 33] HKaSG) CflO*>, ±f& NH 2 -R,-CO-NH-R 2 
-CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -CQOH] X'tf § ft & XIV 7 1 

NH2-Y]-C*StL4fflSfl:ffl#<0RiE(4, tttfrfea^ 
^'J^ftT (PH7M0) fc, Effl-Cff?it* t -CS'S. 

ar^uRiBftfMfcctjv^. ±ie-«« (2) x-* 
x'jjkzti&mMmmimz^t, towmmtx 

<)Z.^mmii-&-t&Zbfrt>. MIEKJSSxt(a)T'^$ 



fth7$\*&miRKXM>**7+*-w&b txmm 
x'$z>. z mmmmmn^mmiztm-th 
zbfrt*. m^btitfflskt tx&x-thtammBtf 

ffiHfc«tt<Jff4U*. W*if* 10mM«i!Sffi?g(pH7~9) 

btfx-ZhtiK ww&'mmmmz'Kbti 

[00 34] tSot. ©«a££ff3?i$k LTJ4, ± 
EBWffiSfflBSrftiEU fl-^. -HRS (2) 

®mxhti\mmts:< m^hzb wx-% i . 

[0035] ±IB-»sC(2)T^S*l6^ W^Ktt, 
±iei^(C J: 0 (3) #l h ffl*NH 2 -YCfflffl 

m<?mmzi. o^ttmt>\ ^<^tx^mm 

(6) NH 2 -Rj -C0NH-R 2 -C0-NH-CH (CH 2 -SH)-C0-NH-R 3 -C00H 

(-)-(+)NH 2 -Y XyrsZix&tfm ((-)-(+)tt^*y»& 

) co^^^«t>«^<0 
ffljfctf ijffl-t S -I I) . I (4 , ^/V MA^'P 

#fir 4> lfffl^aa**S*RC» t LTfflV^I, Z b tfX' 

;<o*^. ®mm#b tx. y>v, m-ht^ 
mmm^mz^mtxmx<m^mb tx 
mhimmtKftKfczm® ttzmm^ mb t 

X^hZbtfX%h. ±IE-«b*(2)'C*§<i 

mmm<ommig.®mx-m®?& z bizx *)®mzm 

RL^ NH 2 -R! -CONH-R 2 -CO-NH-CH(CH 2 -SH)-CO-NH-R 3 -C 

a*, mwi.mfccowinbms.ftm tm 9 y^m 

mm z9yj*9Hbim$ j tz>zbiz£') 
mmizbh^mx'hi. ttmtmtto&fww 

u-ty-9-. wmb%m9y^?mm±. 9*swn 

blt9y^9Me>®?>.-&b-£Wht>tyimfr£b J £Zis 

towfimm&fi dzbtfx-zz,. tst> c ±ib- 

^(6) NH 2 -R, -CONH-R 2 -CO-NH-CH(CH 2 -SH)-CO-NH-R 3 -C 
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00H (-)-(+) NH 2 -YT'^$ill> ffi&ttmtzWttte Lfc 
WMfD 9 yWX&lirFfcj&KZ, J; d IZi/TJimWi- 

mmmm^t&mi. -hr*<4> nh 2 -r,-co-nh-r 

\,zwmtelxrMfeMyrt?m&<r>*fflktLZi> 

[0036] ±EHte*(2)0*:"^K£ll£*ldflft 
HIW(4)r*Sii6flS^#fc«**i^TllSfl;3 

[00 37] is7sttM$&.±. yTsitmmzm^xfi 

h Q-5-f ^y77 S-SSfiS (2-n i tr o-5-th iocyanobenn 
zoicacid (NTCB)) (Y.Degani, A.Ptchornik, Biocherais 
try, 13,1-11 (1974)#IH)*Jfctt. l-y7A4-y^ 
f-^7 5 J h°U y-^Af F 57/M-nlffiKl-cyano-4 
d i methy 1 am i nopy r i d i n i um tetraf 1 uoroborate (CDAP) ) & 
k"SrfflV^^rft* { fSffif*)S. WCBfc JlrtDAPliTpJKO 
fc<0ft*«9i*JflVVS£ NTCBftfflVtfcv-7 
. pH7~9?)|SlT2&$ <fc < 0 £ k , fioSB 

f«t« »»13 , 600M- 1 cm- 1 ) ftM** £ k * 5 

X%h. SHa^y-ry-fWiXilU.Wood &; Catsip 
oolas, J.Biol.Chem. 233 , 2887(l%3)#Hg)Otaife^ 

actt-Jt h?i o z k * { x-# & . i/ry -daasti J: a ^ 
7j\m. mmim^z-maz) nh 2 -r,-co-nh-r 2 - 

CO-NH-CH(CH 2 -SH)-C0-NH-R3-C00Ht'^$ni) 9 VA7fl 
mmm^t Lfcftfcfr ->t t> . (MHBfifcfc PWMcfif 
oTt>J:v\ «#05*£, ±iBHfc«(2)TSSiiS^ 

[0038] v-T/ yXf'f 

ft 3 £ k £<fc 0 ft JR 0 1$ < £ k ■* h . 

4B£fc* V^ffU&T-flWM) NHj-R, -C0-NH-R 2 - 

C0-NH-Y r,, R t *$ J: Yti_hiS<oatW6 Sr WT 
S. ) T*3il, SWk^S^^N-y-Sc^/l^iofc 

[0039] zwxdiziTi&btitzmfcikfywg 



e^LTt^Cfctf&lfWU.**, £co£fc 

^yntixim®mtttmm?ywnzm^t: 

*i£ . ?SJK ft ±(f S k *\ SHKB ft Jn i&ikfciO-' 
JSBEttStf&fc. ttgtttt£*3#, *»«*>ffl£fl:fc 
JoTfWWM4J»»i. ^ttStf-S^ftftBTO 
< £ k fc J: •? , **>ttflg£££fc:S£-*-* - k 
l>. 

[0040] *j*B^)^rffifc: i DHR5S(i)T*S*ia 
& . ifcfflJ&ffcSfifc 9 y>*y-%<nwmmmoo%& 

m%bim%ittmiwm%mt ixm^hztvx 

k Lxm^h Z k A ? 7:-# l> . 9 >'W9tfQE0ttBlt 

^k LTffl^l.£k* i 'T'#l>. 
[0041]^, TOkRffitffiffl$fL=&r^o^-S 

= yfficovX7t> HRiC (2) T*^ S <t 4 S^l ft *t S iS 
^•^rf- F ftflioS £ k fc J: 9 ff 3 £ k *»"C# 6 . W 

>--7x>'^5df>'i§ : 5ri>ie5 ; i)co'<rf- 

Fft-fk^BgL. -JSS^(4) NH 2 -R,-C0-NH-R 2 -O3-NH-Y 

T-fy-7x>'N°5^>ISft©l : il^tL. *<Wky7; 
-fbRffiftff 3 £ k izi. 0 . *SJ£-cO-^7 S y\z7v~ 

ymmotttzttfxzz. 

[0042] arc, wici a ^ »(on^fc 

^acoigcD«sft^j^-r4 . 

[0043] W^Sfiftragfc J: «S 

mz9y^9mmk am ■ km ■ 

Ut^y^'^fWyXf^ >-coSHSc7)^7y-fL 
y7yyXf^ ^ft^Lfc^rf-FtS^^JitRffiCJ:* 

ffl^^o^ u-co— ®7Syc7)-?y;^ 

SI^A^Iffli/Xfl y£7)SHS(0>-77-(b^X 
SJi. «TfcP3St-|. 9 yWg.TVAmm«rtfdt> 

izwmxfoh. 

[ o o 4 4 ] 2 . mmi£L%tft>m%.itz-£2>mnz 

£Z>9y'*9®7U4im 

■&m*F>9 yvgwrnffltoumzm^x , ^ >w 
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®zmHti%tf$>m;i>i<tem. (jar. ms.t% 

■M d yllss^ajLLfc 1 9ffl3±<Dfi y'WtWto 
mz&p\m%.itZitti t> <r>x-h y . * y^?®?- „ 

x, 9 y'S7mzm\wmx'W,ftMwixmmti a & 
*^co^a(i, fyj^nruj (Dftmmix^ 

[0045] *5HHM:J: 0 . * y/t?MfeB?"Ht 
L&a^HJgfltf&fcli. *-fHR3C(2) NH 2 -R,-C0NH- 
R 2 -CO-NH-CH(CH 2 -SH)-C0-NH-R 3 -C00H f^S<X4^7 
h K U A*£1T*S ? yA? W£H&5$(4)T'^£ixl>N 

-fbis#$^i»o zzx\ fy'WXTMimtzm^i* 

[0046] S3>l-ft«^rffit RSfefL-f . SSLtfc* yy\- 

4 try. m*<y. 4y? : Jx. vY, *vt°? 

y-, t-y&yy^g*<o*£A%y. vvfftc^ft 
fcfflwCiJ:^. tr-y^y^atfy bSrffl^Tff 

?®$$t£ h v hmzzxv h ix®mttii)\ m 

COX o KWitf -f y ^ y'x y b2n*fc: J:*Uf 54 ^ttfc 

mix* i a«i±t: i mmitm y> nwm ix^ 
-tfiS-^y^Hrwi:^. 

[0047] ±IES^c7)^rffi^J: y . -«K(2) NH 2 -R, 
-C0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -C00H f 

sni. nh 2 -\x'7F%ti h mfcttasRixz +tt#> e>wr>v 
ti y ( pH7mo ) \zmmtf &ztiz£<o. ?y 

W «Ri ?& { NH 2 -Rj -C0NH-R 2 -C0-NH-CH (CH 2 -SH) -C0-NH-R 3 
-C00H <-) — <+) -NH 2 -Yc?)5»; ( (->-(+){44*ytt£TiR 

yn?%T\/4tmt>1h.h. §4>fc. £0»S?SI3;h.& 
WLt^wvfSi'r; fLi^TMa-r s z i iz x 

0 , NH 2 -R, -C0-NH-R 2 -C0-NH-Y<7)jef*$ill. ? yVN°^ 
®R, J: OfflKJifca^iJHJgfcSfifc* 5"* 

?f7M^;tms. ^rywiii. sec 
-nth* zk. fy^mmmitzmmz'tisTSK 



izmk-thmn^mz x^x^rMWhzthx 

#»* Lfcaw c y 7 j immzmm ixm\m*. 
fcf. ey^fflvvc^y^Sffc— 56<oh"-y w^-y-e 
*tsc±cia*s?ij^L/t^(^ vyzm^xfy^m 
nKbvizisTyimmmmfywmzsh&xo 

Xtfm&fcZtil. ttz. Q£ftSK£HR£(2) NH 2 - 
Rj -C0NH-R 2 -CO-NH-CH (CH 2 -SH) -C0-NH-R 3 -COOHt"^ S tl 

ifywstb* : s7;i\3mzmizmixi>x 

[0048] HTfc, ^"Ht^-Mfc LT^f y ^ y'x >y 

[0049] *JMH«)^ w^R^Hjeflac, y ? y 
x v hr'j yf yf&ffizmm tx . ^ y^7f7i/ 

[0050] *JW*0^ HR 
^ (2) NH 2 -R, -C0-NH-R 2 -CO-NH-CH (CH 2 -SH)-C0-NH-R 3 -CO 
0HT'*$ilS 9 m:Ay7 vx -y h 7* 'J y-f > 

m$jizx<om 2 - } (X'*ztih7$;mzmAUz®M 
%muz®%®fefc tr^ ^x-m ?^v*w^f>f 
y^s^x^yh F'j^s^yry-fbU, yryyxr 
>fy«a6ft:Saft$-«i:&ikt:J:0. HRsC(4) NH 2 -R,-C 
0-NH-R 2 -CO-NH-YT"^ $ tlh HS&fb? y^Mi^tl 

[0051] ryy-r-fy^fcJBv^y^'x-yhT* 
yy^fcii. y^w*ftu^a<os^c<fco, Sff^jp 

CD$tmzX *)^y FrtcM y^iRtt^-x2rg^-$ 

L. zcnr&i,z£<04y7$:WLiiiTV-~?>Myt>iS3: 
•y h^<0 *»BB<0BI£fl:K(iO-«l<?) 

^^or l Jy^'t>fflv^|,^fc^-C'&l»„ fflL. >y/^ 
K«OjRKJ:*att**jrr*i:, fx/MW'jy^ 

7• > yy^SrfflV^|,Ci^T'#, Mitf, EPSONttcOPMy 

>;-xco>f y^y'x y hry y^tmfhtih. 
[ 0 0 5 2 ] ry y?cM y^^-h y -y ^'fcJiieHR 
5t(2) -cssns ^ L . r y y ^ t 

BHtWitf «fcv\ ry y^cory yf^^^-yti 
ftHV7 h^<oaS=3rV7 h-7xTSr*ilffl-tiHfgifc 

fc . -JgifflthCffK^RO K-y hi: iTH^kTT^ H 
•yhy^-y$r«fflLTt>J;t\ icolgl Etett 

tf. yr<9-yiimttZfe* Bft+//«*»fe» 
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fflttblte* b' >y F-oC*f IX 1 Sfrfr?)? WN'7« 

LX9yw&* mmittl zbi>x% h U 7D y-f 

c«t , maw h" 7 W^-ytcJ: 0 ? w^SiSiSw 
[0053] ^^J: 0l,zlX±.m-M$;(2)XvkZtiZ> 

%mtx. ±Mi-®&(A)n?y^7n*w&m%.itL 

(2)X'^tih 9 y^7V£®«®%.-itlfz&MZ'b is 

TJimmtwm-hz biz*, mioz tifx*%i. z 

hh^mm.zib=yTy\mM^\,zxtix^i.\\ & 
tz . mmz-i yfisx-vb ? y y 9 r-«^(2) r^s 

tv y?x^T;{mmz?y^7it$:®%.itUzm 
iz&mbxi>^\ zmis. fyj-vmrn^m 
\izti~ b v •y^^ryimmnmLtzh^z^i, 
9 y;*-7n<&*®feit<7)mt m tw-yx-isT y <m 

vi><F>mw?y7\,zi>yj*7 mm kisTj immz 
ymtntx&z. mcr>tmx\ yy^fnontftb^ 
TJimmw.mmmtMz ttzummizftbtiz, x ? 

[0054] s<ofc> tm-wtXMx^zti&fy;* 

isTSfcl. -flR^NH 2 -R 1 -CO-NH-CH(CH 2 -SCN)-C 
0-NH-R 2 -C00H-C^^il|, 9 >A7K fl*Ui&fc , 

^yivhryy; fffl#;±tcttti)-r & z t tz x o x 

i> , -«^NH 2 -R, -CONH-YT"^$tL|.|l^b^ WVf 
^f^-fl>^t^T'$l». ^^Cifttf, &fe*>t 

» y ft * tIt o z t tfx- # h t n -5 * ij tktfb h . ii 
mitz-tx o bt&?y^7ncomizfcixm'3.y7 

[0055] 4 y? : Jx. 7 1*7*11 yf-4 y^mimzx 
r>mm®$ntLtz?y^7mz. m^mm. mn,m 
muMi^zft^x . zcommit^f-y^MfeimB* 
wmt&zbtfx-zz,, 

[00 563 

[0057] ^mmmizti^xte. ho^mteb 
mziuzm^tz? y>v>m±. vv*mt, - 

jR*(i) tKS-t^ * yn?%T 5 yi£itf'J£ 3- K^f 
•?> ae^- i A# L , £/M«f 8&V* U0W7 

5 y Kffijd -« (5) t« $ ft* r 5 y igffi^ij m 



«Mita«rfctJ:9. -«^(2)ici|[i-rs75yKSS 

w&iux'^tihjy^nzri-btmm^tfx 
tcttsns ^ y^7n&®mzttmx'$ & . 

[0058] 3*«ttff|fc:fc^-CfflV^HR3!C(l)KRa 
•?&?yrt?®bLX\i. yhHnSaSBSTEH* (SW 
##9c01(i*^.159(ao7 5yi!) . Jf^57— fe* 
0Wl(a*»^>185fi<7)7Syi!) . ^r^7 

^i ioi{a*»A>348fflo7 5yK) . fcj;tx#a^7t 

*fFl*&t9»W9. (48, SM»tl. 3, 5fc.j; 
t>*7) Wm%9. 10. ll^#ffi?ij{i 

t f p»kstc»*^^ y>v mti?tL£3- b? 

tt, TUIRSilT^l.tOSrfflV^. ^fe (GFP) (SM 
»tl ) , #fe (BFP) (Se?iJ#-^3) i0S*SI6t6 
^7K^WN-y«lcHLT(±QUANTUMttJ; v. Mfe (YFP) 
(BJ»#5 ) . (DsRed) (ge?"J#^7 ) 

*m-hmtfy>w&zix?ti*3- btmsrFiz 

MtTJiCLONTECHttiO. -tix-fixllAU^. =5c*s. it 
[0059] CSKtKMl D 

-m>(\) Mi-^-axsMzm^t&fyjVftb ixu 
ZSMtfiyW* (GFP) (wmsi ) ^fflV^T, - 

mMizmt&mfcimfy'Wi (wm%2 > 

A) fcJ:V7Syh3^-;W ( b-V-ctOHA) S:- 

[0060] mfeiumTvumzx on-^tz. zti? 

y^*7 S >-4l^gS(EDTA) Z&tSpH&.0<r>10mm®iW:ffimz 

ttix3®a±3ffizff\\ mm*<ofy'Wv-y 
r/uimnzm^tzff) t m tmmmx-^-t h z bizx 
o. zmm^fy^myyfrimwLtz. 
[oo6i] ze>£oizixmgkUz®&tmy;w 

®50^lS:7Sy-b^D7r-<y (75 y^M.20um\ 



(& 0) )03 
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es NH 2 /ml) t L< 137 5 J Y 3>^-)V (-*R7$y-£ 
*ftl30A(«ioles NH 2 /ml) 50^ 1 1 b Ma L „ 2WSrHl2LhS 
fflTWfcWtfWFS-ttfc. a^SrlOOOIUlET 

^«i?-^7-/UO®3eSSlSEfc JtB^TS i b (ck *) . 
7«&AJb&*lil fflfhfcfc 0 lOOnmolesOTO^Ii, fi 

a? wvi^t (vrntfimm^mfcitztitz. 

Cl J -£tn>H8 . OOlOmM^K^ff^T'Jftil-t h Z b \Z X 

%^zmw^hmm^^zbi)K'%tz. zmzb 

v-y't H5&ffc* W V *£»A t tz# U 7X' \*5 * V 

W)*-Ht * y&t-vb corncob *v&wfemz «t ~» 

[0062] ©3tL*:?y^?1f<Ov"X7M y^SH^o 

isT/mt. WtigmfeitlfzimZ . 5mMC9EDTA££tf P 
H7. lMHKRIgffft&BiS L . fi^illS* { 5mM^^ |> 
J: d C2-- ho-5-^^ryffiJL#K(NTCB) SrjDi. 

^a-c4B#KiRjc§-ti-«, < itfcj:0fif-5!t. 10 

00BKTa»BBl*LTffl*t«tt)±a»ji*» 0 Bfc 
* , PH7. O^lOuMSiMffMtJgS-ri. . t V> 3 J£ft * 
5EMI0jB-rci:CJ:*)NTCB»tltefeLfc. 
[0063] >-Ty«aL^^#il5g-f(:^ yw* 
ioooigiK-ciii*iaa*L , rta**a«>±s***jR 

OlfcUfcfls 5mM^EDTA££t?pH9.5<O10mMlig?iiS«$ 

pW8.o<Dmmmmmmizmmi-?> , tv^^sr5ni 

[0064] ULhO^t J: 0 , HR^(4)T*S<iS 

[ 0 0 6 5 ] . y7 7 immb IX . NTCBOftfc 0 

;M~ D iDg£ ( l-cyano-4-d i mehy 1 am i nopy r i d i n i urn tetraf 
luoroborate (CDAP)) fcJflWC |3) t^frr^T 7 ft)* 

[0066]^ y>*998&>M.bfflMtt.Ztvb9w<7 
[ 0 0 6 7 3 KoHiBi7cB«» ^fy7t- tf. H 

owe 12. ^-wio^wt^itw^rittfRwa*^^^ 

[0068] #7£3»Jgft ( FP-750 ; JASCO ) 



3*«e12\ W^«*pH8.0Wl(W1«»HWS3 
ml +fcJS» L£tt@T\ 8bt»SgJBtf>* ^ •/ h fcAfi 

[0069] mt? y^yMcox^ h/vtf. mmz® 

~/7VthZbfrt>. Wg<r)?n-tx\,zt5tfhWgfflfc 
m ( &A 9 ^VMW tflti ««HSfl: Lfc * 
yyc^ftt (B) <o»J^(B/A)) H5&fUxJG5<07'o-fe 

D) ) Sr. WfWM«CS»fc. StftfctftfOfflf* 
C0SIJ^(±. (B/A)x(E/D)'tS?nS. C^T'lS*ll^t 

wmmmim^xmixiyhJi'ZMz.i. 9**9% 

£ BCefl: L T v ^ffiflc |c >y ^ ^ y V y K 2: 

[007 0] Hl-H3fc^Lfc. Bltt. a 
A^A^fl!: HJgft $ ^ y n9 mm b ff)jm 

1 nlffl*S7t 0 . ^OOnmoles^T^effltwfc 
<- vc (i s S A * y> V MtciZfflfcM UT H^-fbS 

[007 1 ] 02{SJSA^ ^V«li:iKfl;S*ifc^ 

5 7-fe/PD7r-f ySr. H*.(i7$/ h3K-;Hr^ 
■f . HtC^-r <t 3 , JSA ?^-!? 1 ml fflflt i ?t 
D&lOOnmolesOTOJf^-te, fflgftSiifc^ 

b , BIS-fbW#S 0 G» < * o fc . 
[007 2] H3tt, T5y-b;Uo7T>fy(=H^fl:S 

J?«Mi:ft7c3i3iafi**^rf»ft (Amax) twHfliS 

ifm>htitz. z<m%x^.9 Y)V<nwmt9y^9% 
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mtztifc? vw&<vm\z g&feco-m^z x hum 

ZWM iX^&Zk mi bill . 
[0073] Sfeibfc* >^?*fcfl§v>fcnSfl:* w 

zcoz ta. fyjwmzmftmmtitimx'mfc-itz 

[0074] mmm 2 : mmzmmz^/itm 

?y;*?nmfeimmz\Rmzitimz : s7sitti 
mxmt. ^wmyfmizx<o-mm2)X'^tim 
%.m?>'-<?M£®&\Mmz®mittdkiz^7s 
fczff?2mr)e)imx\ mfeit*'^m-fim<nm$Lit 

[0075] miz^mizi'Tyikfh-xmt. mm 
W3Mm<&tmmmz®s^xTv>£ 0 \,zft~>iz. • 

[0 0 7 6] 5nM9X^y^7$y4Pig(EDTA)£-£ 

tM.whvxtmmwM. ph 7.4, 4>t, m&mt?y 

KBSrffo/i. aj^4*;t-ha£&#I&0412n*9 

tmytzyjvFmzz ^->iz. mmtixu. sum 

[0077] ? W^SSlASfcHSftSilfc^ 5"<? 

7 s. t4> 



[0078] *S*£04C^t. 04 (4, ^vTZ-ft 

ymmtk<7>ikmmtm&tztitz?y^7Mt<7)m 
£kv>m&ZK?mx'foh. en*, &%\%wstj 
ikUzB&mft7y^7n£m^tzi^cD&%z*ki. 
mA^m^mm^z^m^Tni-. 

[0079] mwz. oy^—^r^-vm^coyx^^ 
ym&iy77\tL. ZMfrj yjj-^r^ m*lzm 

xitz^mm^t^r^- mntmmt^ *ym. 
miz±mmz±&®&tmmmitif&. 

t>fe*mcom£. vT 7^CvX7-Ay\zlh s mW£BL 
XfV t H a 7 7 - y &JtiMJl&ffl%Xtf v 7 7 it is X f 

<z>tfx-*h. 

[0080] CggJt0!3] 

(Efl#t 1 0 ) . *5^-*— tf-5>h KdHUStcP 

vc?* <uai##i i ) , w&sattvw 
n (gfp) (e?i]#^2) . tta&tfywn (bfpj 

(IEW#4) . UfeSBt^y^^Jt (YFP) (E*iJ# 
*6 ) toXVft&m;? VMIOWk (DSRed) (ffi 
*l#98) ( 1 ) »;wt?iat. 7\7 

*>)\,u7ta y*wm\$mh ixm^xxftwcoifm 

Wm^li ZtlZtKD 9yWg*X)V~7tYV)im* 
*Tt h9W1Lt1tet%-£ti-B£, (5) tfflii-fS 

[0081] ±IE^ yK?fr£fflfti LTT 5 7*.)VU 

yr^y^m^x. mum 1 Ktas^ffifc rhwwhe 
tcj; oas&ftu:. * i izm? y^mz^xcom 

[0082] 

[isi] 





(X) 




>T5 




>75 




>75 


GFP 


81.4 


BFP 


88. 2 


YFP 


76. 2 


DSRed 


90. 4 



GFPiaWi, -lOnmoles/mlfflfriO^ttT'JOffi, 



^-Ftl<DW%.lzt5^Xi>T5%$:Mt 
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[0 0 83] CH»>J3) 

mmitmt ix. -fimtix^it'-xm&tm 

X'b&, rsy-fe;po7r^y, rsy ah 
fyj^mtLxm&mytty'^v. (gfp) 

CFP fcffiUTHJt 



t hst* o £ . rafton* 1 nun 1 faa*)^ t 

[0084] 
[f62] 









(X) 




81. 4 


7 / h 3 


82. 9 


77^iP 102 


82. 8 


EAH — -t 7 7 n-X 4B 


66. 5 


# ^ * 2 0 NH 


76. 8 



7 S J -fe/l^n 7 r A y t 7 5 J h 3; . -10 

nmo 1 es/m 1 tiffr^ ftT^ffi 

c o o 8 5 ] n 2 otsm* % -ar s y twiwrch 

[0086] 

m y^nmmim ixm^umxm&tti z. t 



tr. xvmwmxfywMzmffikt&zttfX'Z 

So 

[0 087] SfetC, ^y?yx7h7'jy;»T 
[0088] 



SEQUENCE LISTING 

<;110>; National Institute of Advanced Industrial Science and Technology 



<;120>; A method for immobilizing a protein with controling the 
direction of the protein and a method for producing 
protein array using the same 

<;130>; 332 - 02022 

<;140>; 

<;141>; 

<;160>; 11 

<;170>; Patentln Ver. 2.1 
<;210>; 1 
<;211>; 239 
<;212>; PRT 

<;213>; Artificial Sequence • 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 1 

Met Ala Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 . 25 30 " 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
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35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Cys Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Arg His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys Thr Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Asn 
225 230 235 

<;210>; 2 
<;211>; 253 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial r 

sequence 
<;400>; 2 

Met Ala Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Cys Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Arg His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 ' 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
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130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys Thr Arg His Asn lie Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Asn Gly 
225 ' 230 235 240 

Gly Gly Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
245 250 

<;210>; 3 
<;211>; 239 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 3 

Met Ala Ser Lys Gly Glu 

1 5 
Val Glu Leu Asp Gly Asp 
20 

Glu Gly Glu Gly Asp Ala 
35 

Cys Thr Thr Gly Lys Leu 
50 

Leu Ser His Gly Val Gin 
65 70 
Arg His Asp Phe Phe Lys 
85 

Arg Thr He Phe Phe Lys 
100 

Val Lys Phe Glu Gly Asp 
115 

lie Asp Phe Lys Glu Asp 
130 

Asn Tyr Asn Ser His Asn 
145 150 
Gly He Lys Ala Asn Phe 
165 

Val Gin Leu Ala Asp His 
180 



Glu Leu Phe Thr Gly Val Val Pro lie Leu 

10 15 

Val Asn Gly His Lys Phe Ser Val Ser Gly 
25 30 



Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

40 45 
Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
55 60 
Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
75 80 
Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

90 95 
Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

105 110 
Thr Leu Val Asn Arg He Glu Leu Lys Gly 

120 125 
Gly Asn He Leu Gly His Lys Leu Glu Tyr 
135 140 
Val Tyr He Met Ala Asp Lys Gin Lys Asn 
155 160 
Lys He Arg His Asn lie Glu Asp Gly Ser 

170 175 
Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
185 190 
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Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<;210>; 4 
<;211>; 253 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 4 

Met Ala Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Ser His Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Arg His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

lie Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys Gly 
225 230 235 240 

Gly Gly Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
245 250 

<:210>; 5 
<;211>; 239 
<;212>; PRT 
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<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 5 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 420 125 

lie Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn lie Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 . 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<;210>; 6 
<;211>; 253 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 6 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 J 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 
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Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 . 55 60 

Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 . 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly 
225 230 235 240 

Gly Gly Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
245 250 

<;210>; 7 
<;211>; 225 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 7 

Met Ala Ser Ser Glu Asn Val He Thr Glu Phe Met Arg Phe Lys Val 

15 10 15 

Arg Met Glu Gly Thr Val Asn Gly His Glu Phe Glu He Glu Gly Glu 

20 25 30 

Gly Glu Gly Arg Pro Tyr Glu Gly His Asn Thr Val Lys Leu Lys Val 
35 40 45 

Thr Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin 

50 55 60 

Phe Gin Tyr Gly Ser Lys Val Tyr Val Lys His Pro Ala Asp He Pro 

65 70 75 80 

Asp Tyr Lys Lys Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val 

85 90 95 

Met Asn Phe Glu Asp Gly Gly Val Ala Thr Val Thr Gin Asp Ser Ser 
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100 105 110 

Leu Gin Asp Gly Cys Phe He Tyr Lys Val Lys Phe He Gly Vai Asn 

115 120 125 

Phe Pro Ser Asp Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu 

130 135 140 

Ala Ser Thr Glu Arg Leu Tyr Pro Arg Asp Gly Val Leu Lys Gly Glu 
145 150 155 160 

Thr His Lys Ala Leu Lys Leu Lys Asp Gly Gly His Tyr Leu Val Glu 

165 170 175 

Phe Lys Ser He Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Tyr 

180 185 190 

Tyr Tyr Val Asp Ala Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr 

195 200 205 

Thr He Val Glu Gin Tyr Glu Arg Thr Glu Gly Arg His His Leu Phe 
210 215 220 

Leu 
225 

<;210>; 8 
<;211>; 239 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 8 

Met Ala Ser Ser Glu Asn Val He Thr Glu Phe Met Arg Phe Lys Val 

15 10 15 

Arg Met Glu Gly Thr Val Asn Gly His Glu Phe Glu lie Glu Gly Glu 

20 25 30 

Gly Glu Gly Arg Pro Tyr Glu Gly His Asn Thr Val Lys Leu Lys Val 

35 40 45 

Thr Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin 

50 m 55 60 

Phe Gin Tyr Gly Ser Lys Val Tyr Val Lys His Pro Ala Asp lie Pro 
65 70 75 80 

Asp Tyr Lys Lys Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val 

85 90 95 

Met Asn Phe Glu Asp Gly Gly Val Ala Thr Val Thr Gin Asp Ser Ser 

100 105 110 

Leu Gin Asp Gly Cys Phe He Tyr Lys Val Lys Phe lie Gly Val Asn 

115 120 125 

Phe Pro Ser Asp Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu 

130 135 140 

Ala Ser Thr Glu Arg Leu Tyr Pro Arg Asp Gly Val Leu Lys Gly Glu 
145 150 155 160 

Thr His Lys Ala Leu Lys Leu Lys Asp Gly Gly His Tyr Leu Val Glu 

165 170 175 

Phe Lys Ser lie Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Tyr 

180 185 190 

Tyr Tyr Val Asp Ala Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr 
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195 200 205 

Thr He Val Glu Gin Tyr Glu Arg Thr Glu Gly Arg His His Leu Phe 

210 215 220 

Leu Gly Gly Gly Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
225 230 235 

<;210>; 9 
<;211>; 171 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 9 

Met lie Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 
50 55 60 



Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala lie Ala Ala Ala Gly Asp Val Pro Glu lie Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Cys Ala Asp Asp Asp Asp Asp Asp 
165 170 

<;210>; 10 
<;211>; 197 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 10 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He Val 

1 5 .10 15 

Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp Ser Asn 

20 25 30 

Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 
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35 40 45 

Arg Thr He Asn Tyr Asn Ala Gly Val Trp Ala Pro Asn Gly Asn Gly 

50 55 60 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu lie Glu Tyr Tyr 
65 70 75 80 

Val Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 

85 90 95 

Thr Val Lys Ser Asp Gly Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg 

100 105 110 

Tyr Asn Ala Pro Ser He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 

115 120 125 

Trp Ser Val Arg Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He 
130 135 140 

Thr Phe Ser Asn His Val. Asn Ala Trp Lys Ser His Gly Met Asn Leu 
145 150 155 160 

Gly Ser Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser 

165 170 175 

Ser Gly Ser Ser Asn Val Thr Val Trp Gly Gly Gly Gly Cys Ala Asp 

180 185 190 

Asp Asp Asp Asp Asp 
195 

<;210>; 11 
<;211>; 360 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificial 

sequence 
<;400>; 11 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He Val 

15 10 15 

Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp Ser Asn 
20 25 30 

Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 

35 40 45 

Arg Thr He Asn Tyr Asn Ala Gly Val Trp Ala Pro Asn Gly Asn Gly 

50 55 60 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu He Glu Tyr Tyr 

65 70 75 80 

Val Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 

85 90 95 

Thr Val Lys Ser Asp Gly Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg 

100 105 110 

Tyr Asn Ala Pro Ser He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 

115 120 125 

Trp Ser Val Arg Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He 

130 135 140 

Thr Phe Ser Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu 
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145 150 155 160 

Gly Ser Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser 

165 170 175 

Ser Gly Ser Ser Asn Val Thr Val Trp Gly Gly Gly Gly Met He Ser 

180 185 190 

Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met Glu Asn Ala 

195 200 205 

Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys Arg Asn Thr 

210 215 . 220 

Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu Ser He Gly 
225 230 235 240 

Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser Gin Pro Gly 

245 250 255 

Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu Ala He Ala 

260 265 270 

Ala Ala Gly Asp Val Pro Glu He Met Val He Gly Gly Gly Arg Val 

275 280 285 

tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu Thr His lie 

290 295 300 

Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp 
305 . 310 315 320 

Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn 
325 330 335 

Ser His Ser Tyr Ser Phe Glu He Leu Glu Arg Arg Gly Gly Gly Gly 

340 345 ' 350 
Cys Ala Asp Asp Asp Asp Asp Asp 
355 360 
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